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ABSTRACT

The major~§urposenof thig paper is to;éohﬁribuxe
toward improved emergency medicél care. The results of
helicopter performance in civilian air rescue operations
are presented, Suggestions as to the future role of hel-
icopters within the emergency care system -are discussecd.
The other major components of the emergency care system
are examined and recommendations have been offered to aid

in their improvement. -~ e
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CHAPTER 1

INTRODUCTION

Accidental death and disability is a monumental prob-
lem in the United States today. Only a brief examination
of the facts and statistics concerning accidents is nec-
essary to verify that this statement is true. In 1969,
115,000 people died as a result of accidents. The total
economic loss for all accidents in this same year was es-
timated to be 25 billion dollars. By comparison this
figure approached the annual appropriation for conduct
of the war in Vietnam. It might be added here that in
the past 60 years, more Americans have been killed in
accidents than in all of our wars.

Add to these statistics the fact that accidents.are
the leading cause of death between the ages of 1 ana 37.
The loss of countless productive years is immediately ob-
vious. It is also known that one out of every 8 beds in
general hospitals is occupled by an accident victim. In
fact more hospital bed-days are takén by accident victims

than by either heart disease victims or mothers deliver-

ing bables.

Given then that an immense problem exists, what is

1



the state of the ehergency medical services available to
handle these sccidents after they occur. The fact is that
3 S emerggﬁéy medical ég:vicés in the majority of the United
States today are woefully inadequate..

Every day critically injured persons bleed to death
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waiting for an-ambulance. While néiéoldteg”iﬁ Vietnam is
more than 35 minutes away from a faci&ityif:p&ble of giv-
ing definitive, life saving care it is not unusual for a

civilian injured in a rural area of this country to wait

in rurdl areas.

i}ﬁ; as long as 2 or 3 hours for an ambulance to arrive (Neel,
é;&; ' 1968). This situation is allowed to exist despite the
éi%?; A fact that it is known that 70% of all traffic deaths oucur

; g“ It is ironic that in a country which scrupulously
? inspects and regulates the food we eat, almost no regula-
tion is 'in effect qvér the quality of emergency care we
receive, On June 27, 1967 the Department of Transporta-
tion issued national guidelines through what is known as

the "National Highway Standard for Emergency Medical Ser-

vices," (Pyle, 1969)., This -standard directs each state
to provide an "up-to-date, comprehensive plan for emer-
gency medical services."” The standard alsé directs each
-8tate to provides
1. Training and licensing requireéments
for rescue wehicle operators and
attendants.
2. Requirements for types and numbers

of emergency vehicles as well as
supplies and equipment.




' 3% Requirements for operation and
coordinationr of emergéncy care
systems.

ks First aid training programs: and
refresher courses for .emergency
personnel. (
$. Criteria for usé of twb-wam com=~
munications a8 well as prncedures
for summoning,and dispatching aids
This standard while def;nitely a giant step »oward

better emergency care has ‘beén ‘even more: remarkable for

the lack of compliance by the states. As of March 31 -

1971 only sixteen states regulated or ahthoclzed the rege

ulation of licensing ambuiance serv;ces. iny.s;xyeay
states regulated the "medicgl;ability*%qualiﬁiqaxigns of
ambulance«perséﬁﬂéie RegardﬁngQEQuipMept~car:Ied'by the
ambulance, sixteen state6~ﬁ§d~adbptéd‘regula%ian§~

This lack of compliance has ¥eésulted in what ¢an be
called thétnaﬁiénal-diségﬁﬁylaﬁég‘of‘éﬁérgen¢y-med&éal
care. Severai\gsﬁiﬁétes of the dost inﬁnégaigss-ﬁegtha

and cripplings becausé of inadequate emergency care are

available. Dr. Verné L. Roberts, héad of the Biostiences,

Division of the University of Hichigan Highway Research
Institute has ééi&5fn,spe&kiﬁg:@fwhigﬁwayfdeatné that
"20% of total desths 6r‘more than 10y 000 lass year (3968}
need not have happaned,” The Ambulanca Aﬁsocia*ion of
America has stated fﬂat 35 000 péqple ara actually e

jured each year because of inadaquate »ralniﬁg of emers

gency personnsl (Fry, 1668), The U. S¢ Jaycaesl who uaver

recently become involveﬁ in promoting better em&rgency

f
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\‘ i g have estimated a total of b5, OOO&needless .deaths -and

i plings each year. ‘They have algo estinated that -only.
L rnn§=«~=.f03§§th'~ of the aribulance -atiehdants. in this. country

* -hdve had any first-aid training (Bandy, 1970). This os-
iiﬁaté,wouidwprovigé*small~comf6r$nindeed~to someone in-
Jured.on our highways. )

But all is not lost. Efforts by many groups and in-
dividuals are uhdengy throughout this country to improve
the quality“qf emergéncy,medicai care. This paper is in-
-, -~ tended: to be a Smell part of that effort.

S . After an accident occurs, three critical life or
death factors come inio play. They»arev
1. The time between accident occur-

rence and delivery of the victim

to a facility capable of extensive

life-saving treatment.

"2, The first-aid treatment the victim
receives at the scene of the acci-

dent as well as during transport.

3+ The treatment the victim recelves
after arrival at the hospital.

Each of these critical facvers will be examined in
this paper. The primary purpose, however, will be to
defermine the proper role helicogters'should play in the
emergeney~medi¢al care system. The primary advantage to
be ;xpected is a decrease in the long waizing‘time'fc~ an
ambulance already noted, 7

There haws been several projeste where helicopters

have been used as rescue vehicles., The next chapter will

be a compllation of the results obtained from these pro-




© jects. ‘The goal will be a:sét of criteria undér which the
:hgl;éspxer~can-b§,u9ed ad@antqgéouély;

Thée third chapter will provide a listing ¢f the pér-
sonriel. and facilities fiece§sary to support the ambulance
(whether air or ground). This will include attendants,
tféining! communigation baiébility}.ahd hospi“al facili-

" ties. ‘
The fourth chapter will be a cost comparison between

convon.lonal ground ambulances and a system that includes

1hé;;;ggtnrsi An attempt will be made to incorporate: the
‘«‘emst of lives saved using the helicopter in this compari-
son.

The last chapter will contain a listing of recom-
mendations and conclusions drawn from the preceeding
chapters. The objective will be to contribute toward the

goal of improving emergency medical care.




CHAPTER TI

RESULTS GF HELICOPTER USE

To be effective as an air ambrlance, a helicopter

should possess certain operational capébilities. The

four most desirable characteristice are as follows:

1,

2

k.

Quick takeoff: The helicopter
selected should not require a
significant engine warm up time.
'his time should preferably be
less than 3 minutes.

Long ranges To be uvffective the
helicopter should have a round trip
range of approximately 300 miles.,

| High speéds The heilcopter celected

should have a significantly higher
cruising speed than ground ambu-
lances.,

Useful Load Capacitys The helicop-
ter should be able to carry 2 crewmen
{pilot and para-medic), 2 litter pa-
tients, and tne required crash res-
cue and medical equipment.

Arizona State University has done an evaluation of

6 commercially available helicopters., The above criteria

were used as well as the procurement and operating costs

of each helicopter. The results of their analysis indi-

cated that the Bell 206A and the Fairchild Hiller FH-110C

could most affectively perform the required mission

(Schamadan et 2l.,, 1968). These two helicopters have

6
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since become the ones most often chosen for air rescue op-
erations. The relevant operating characteristics of the
two helicopters are listed Y -=low.

TABLE 1. Important characteristics of the
Bell 206A and FH~1100 Helicopters

Bell 206A FH-1100

Engine Type Turbine Turbine
Empty Weight 1400 1bs., 1450 1bs.,
Gross Welght 2900 lbs. 2750 1lbs.
Range at 5,000 ft. 425 mi. 396 mi.
“ruising Speed 140 mph. 128 mph.

These two helicopters both require a minimum amount
of warm-up time when compared to -older piston-type air-
craft. . 7

The original configuration of both these helicopters
provided for the pilot and &4 passengers., The aircraft
are now available with conversion kits for air ambulance
work, The conversion kits make provisions for 2 litter
patients, pilot, medical attendant, and sufficient medi-
cal supplieg?

From the preceding discussion it is not to be conclu-
ded that the two helicopters described are the only ones
that have been used. Another significant development has
been the limited use of military surplus helicopters.

FPor example, Nebraska and Ohio have used Sikorsky H-19's.
The U S. Army has long since declared these helicopters
obsolete for combat use. In the one case, Nebraska pur-
chased two H-19's from the Army for $50 each (Himmel,
1969). These helicopters while very cheap to obtain offer

significant disadvantages. The operating costs are very




high and they do not have the operational capabilities
already mentioned for an effective air ambulance,

With the winding down of the war in Vietnam a sig-
nificant portion of the military's helicopter fleet will
be returning to the United States. Secretary of Defense
Melvin Laird has discussed the possibility of selling
these surplus helicopters to civilian organizations
(Kielty, 1970). .However, the air ambulances used in
Vietnam have a capacity of 6 to 10 litter patients. This
large capacity is not needed in the majority of civilian
emergencies, In addition operating costs for these air-
craft are prohibitively high. A mix of 1 large military
surplus helicopter for every 5 to 10 smaller aircraft
might be feasible for civilian applications.,

The problems in adapting military helicopters to
civilian rescue are .currently under investigation. 1In
a joint project between the Depariments of Defense and
Transpcrtation,.helicopters ars being provided for medi-
cal assistance to persons neediy, ~mergency care. The
project, which was originally to co#.r the San Antonio,
Texas area has been expanded to include '“e area surround-
ing Colorado Springs, Colorado and Seattle, Washington.
The'expressed purpose of the project is "to better deter-
mine the effectiveness of communications and coordination
systems and training requirements for military and civil-
ian participants under different climatic and geographical

conditions.”

e et e szl
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As.a general rule, the concept of having a helicop-

ter available at.all times for use only as an ambulance

in a metropolitan area is not feasible at this time.

These are several reasons why this statement is true.

i.

2.

3

b,

5.

The reasons listed above are part of the conclusions

Ground ambulances with trained
personnel are generally avail-
able and the response time is
as fast or faster than the hel-
icopter.

lLarge medical facilities equip-
ped to treat accident victims
are available to the ground am-
b?lance in a relatively short
time,

Competition between hospitals
and ambulance services in a

metropolitan area is usually
high and as a result a close

+ working relationship wiih the

police has been developed.

The landing of helicopters
within the city is difficult
or impossible because of the.
obstacles presented.

The helicopter's presence on
an accident scene may be dis-
tracting to other drivers,
thereby creating an additional
hazard.

t

reached from Project HASTE (Helicopter Ambulance Service

to Emergencies). Project HASTE was administered by the

Minnesota Department of Hz2alth and covered an eight county

area, including the cities of Minneapolis and 5t. Paul,

The resulvs obtained in this Minnesota siudy were

not unexpected. For example, Jacksonville, Florida is a

city with an area of 848 square miles and a population of

L et nann
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525,000 pedple, It had & progressive system for providing
emergency medibéi cars gﬁﬁér the direction of Capt. John
M. Waters. Capto. Waiérsghas Btatéd that with .all 10 city
ambulances deployéd,,éﬁapnr cent of the citizens of Jack-
sonville are within a seven-minute response time of qual-
ity ambulance service (Waters, 1969). It is improbable
that helicopters could reduce this response time,

Similar results have been obtained from a study con-
ducted in the San Fernando Valley area of the Los Angeles
Basin in California. This area contains 235 square miles
and a population of over 1,000,000 people., The Valley
serves as a suburd of the more industrialized portions of
the Los Angeles Basin. The study concluded that, "no re-
sponse time reduction could be obtained by dispatching
helicopters on every ambulance call. In fact, due to the
fixed takeoff time and the dispersed ambulance stations,
average helicopter response time would be slightly longer
than that of the rescue ambulance” (Mitchell et al., 1968).

The general rule then that helicopters should not be
used exclusively as alir ambulances in urban areas has been
amply demonstrated, This is not to say, however, that
helicopters cannot be used to advantage in large metro-
politan areas. Emergency situations will arise which can
be handled much more effectively with air rescue tnrn by
ground ambulance. The common denominator here of course
is time. In situaticns where limited access freeways,

rush hour ftraffie, or adverse weather have increased
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ground ambulance response time to an unacceptable value,
helicopters should be available. Dr. Eugene P. Durbin,
director of the YJCLA Emergency Medical Care Project, has
proposed that this unacceptable response time be estab-
lished as 15 minutes (Durbin, 1969).

The city of Chicago has used helicopters for traffic
accident rescue operations since 1967, The Chicago Fire
Department is responsible for providing emergency medical
services to persons hurt in traffic accidents. The De-
partment operates two helicopters; a small conventional
pistonvdriven model and & Bell Jet Ranger (206A). As
of October 1970, the helicopters were required to evacuate
persons injured in expressway traffic between 15 and 20
timas a month. In addition the helicopters are being
used to transfer critical patients between hospitals, For
example, persons suffering crit‘cal burns have been trans-
ferred to Cook County Hospital's ‘dburn center' where
specialized treatment for this type of injury is available.
This helicopter service is provided despite the fact that
under favorable clrcumstant¢es no accident site in Chicago
is more than 10 minutes away from a hospital by ground
anhulance (Kielty, 1970).

" The California Highway Patrol has also integrated
helicopters into its nighway safety work. An experimental
study funded 60 per cent by the "ztional Highway Safety
Bureau has made poesible the purchase of 3 FH-1100 heli-

copters. The three aircraft have been assigned to patrol
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portivns of the state's massive network of freeways. One
helicopter is assigned to the San Francisco Bay area, the
second covers the Los Angeles Freeway System, and the
third patrols stretchies of Interstate 101 to the Arizona
border. The primary mission of these aircraft is aiding
in the clearing of impediments to traffic flow and assist-
ing ground patrol units in enforcement. The secondary
mission includes assistance in disasters or civil dis-
turbances and emergency evacuation. The benefits to be
derived from this secondary mission can be revealed by an
example. An accident occurred during the morning rush
hour which backed up traffic for 3 miles on a major free-
way. A ground ambulance was unable to reach the scene
because of traffic tie-ups. A helicopter, however, was
able to land within 100 yards of the accident. The total
time from first notification of the helicopter to delivery
at the hospital was less than 15 minutgs. The helicopter
operation not only took a fraction of the time that would
have been involved but minimized the risk of further ac-
cidents (Crane, 1970). - .

A definite need for helicopters to be used as air
ambulances in metropolitan areas has thus been establiék:
ed. But it can be anticipated that the helicopter's main
asset, high speed, can be used to even greater advantage
in remote, rural areas. The death rate from traffic ac-
cidents in rural areas is four times greater than in ur-

ban zones (Schultz, 1969). This higher death rate is
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© probably due in large part to the longer delay in receiv-
ing medical attention and delivery to a hospital incurred
in rural areas, In turn this longer delay may explain
the fact that 70 per cent of the traffic deaths in this
country occur in rural areas. A study of traffic fatal-
ities.in California in 1961 attempted to estimate the
influence of response times by comparing rural and urban
fatalities. The study concluded that "the people dying
in rural accidents more frequently died at the scene of
gerious injuries than did those injured in urban accidents®
(Waller et al.,, 1964).

The response times to emergencies In rural areas can
be significantly reduced through the use of helicopters.
In a study conducted in Pennsylvania, the total {ravel
time was reduced 30 to 80 percent using helicopters as
opposed to ground ambulances. The 30 percent reduction
was obtained during periods of light traffic while the 80
per cent reduction occurred in periods of very high traf-
fic volume. These results were obtained in an area where
ground ambulance services are above average and also be-
cause of the location of helicopter bases the trip lengths
of the helicopters were about double those of the conven-
tional ambulances (Coleman, 1969).

A similar demonstration of the air medical evacua-
tion concept-using helicopters in rural areas has been

completed in Arizona. This project concluded that on
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" the basfégof.iimé, the helicopter ambulance operated at

twice the speed of ground ambulances. During 171 medi-
cal missions (116 evacuations and 55 inter-hospital trans-
ferg) the totel time saved was 154.5 hours. Stated anoth-
er way, this time savings. amounts to U1 minufea per pa-
tient carriéd (Schamadan et al., 1970). The 55 inter-
hospital transfers contributed significantly to this time
savings because the helicopter's speed is more effective-~
ly utilized where the distances involved are greater.

A computer simulation model has been developed which
treats the -highway rescue system as -a -queuing system with
accident occurrences és customer arrivals competing for
services (Clark et al., 1970). The results gf this model
indicate the time savings of the helicopter over ground
ambulance can be expressed by the following equationt

t = 6,68 + 0,23d
where ¢t = time savings in minutes
d = round trip distance in miles 10£d< 70

The primary difference in the effective use of heli-
copters in rural as opposed to urban areas is a reversal
of prioritiss. 1In rural applications the primary mission
is as an air ambulance while secondary uses involve high-
way %raffic safety. The helicopter has been shown to ve
an effective tool in general law enforcement operations
while at the same time performing its primary mission of
medical evacuation. This secondary mission can involve

routine survelllance as an accident prevention tool,
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}halpfurxﬁarey“ In;ﬁhe siate~o$ Mxeeissxppr it

: aaS‘beepAa#per$ad tha{ betweew~3 aﬁd Q'per gent. of hel-
‘éf» i xcgpter emeruency migaiéga Qere abnrted because of ad-
;:i-{,; versa¢weather boneitiona (Cl&rf et alf, $970) * In Minne-
L :sqxa, ga:thg p&her,hanﬂ1 inmawﬁiugy-cpygring thexfull
extremes Of1Minnééot{'Wé&tﬁér, 5n1yixo of 471 emergency
camla were refuged hecauae af unaccept ble flylng condi-
tions (Richaruswet als, 1971}} In general then, weather
conditione have no significant effect on helicopter oper-
aticns,

Another factor thcb could affect the helicopter's
availability is it's mechanical r2liability. Combining

the resulis of the two studies In Mississippi and Minne~

scta, only 8 out of 1299 total hellicopter missions were

refused because of mechanical difficulties. With careful

and completo malntenance, mechanical malfunc,;ons will

have little or no effsct on the helicopter's effectiveness.
A significant factor in any new program that is &«

public service is the public's resction to such a program,




< g e vy ~ - - s T a0

16

‘ 4 public opinion -survey whéfe helicopters had been used
indicated an overwhelming éhdorsement of the concept
(Sckamadan et al., 1970). ‘This endorsement is probably
due in large part to thgaexposure'£he public has received
to helicopter medical evacuation in the Vietﬁam«war. The
general public,could be .expected to support helicopter
réscue operations in spite of increased cost.

An analysis of the results of air ambulance opera-
tions would be incomplete without consideration of the.
value of human life, People are alive today who most
ceFtainly would have died without helicopters. Because
of faster response times, emergency treatment is available
sooner than it has been before. Any evaluation of heli~
copter ambulance systems must consider this inescapable
fact. I :

The helicopter is but one element in the emergency
medical care system. The next chapter will consider the

other important elements that are involved.
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- .-~ ELEMENTS .OF-THE.EMERGENCY ‘CARE-'SYSTEM i
The: helicopter's: role in emergency medical services 13
is best -descrived ag @ -supplement to and 1% 4 substitute :
~for the:gxist;ng §33§em{ Thgzﬁotal;gyetem,will'haVé 5 a
major components as followsw
.. -4+ Helicopters 3
2i Ground Ambulances i
3+ Hospitals
4, Communication System
5. Para-medic Attendants (air or 3

ground) :

Each of these components will be ex:mined to identify
specific problems that exist in each are. The purpose of
this examination will be to describe the characteristics
of each element that will make the total emcrgency medical

care system most effective.

Helicopters
» The operating capabilities of a suitable helicopter f
alr ambulance have already been discussed. The helicopter
should be desigqed ant squipped to provide the same degree
of life saving ard 1ife supporting care as that of the
¢conventional ground ambulance. The particular equipment

17
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" 'needed Will bé -digcussed in the rext séction on ground
ambulances, Wnéther ihe compiete. recommended list of ex-
.:‘ériqgtidh~éguipmehi,ié.éaryﬁeﬁ:or net will depend on the

‘useful load Qapabity,gfzthespartiéniar.helicopter being

used, As a minimum an extrication kit (crowbar, hacksaw,

and jack) should be carried.

‘Ground Ambulances

The second provision of the National Highway Stand-
ard fdr Emergency Medical Services requires that each
state shall provide "requirements for the types and num-
bers of emergency vehicles, including supplies and equip-
ment to be carried." The vast majority of the states have
not complied with this provision. Only ten states specify
the first aid equipment that should be carried while just
four require periodic inspections of the vehicle. Of the
fifty state capitals only eleven have comprehensive or-
dinances covering emergency medical services. In one
state recently a state ordinance was proposed. One of
the principal objections to this statute was the $5 fee
for licensure of an ambulance service it required. This
hzppened in a state where the licensing fee for beauty
schgol operators is $500 (Owen, 1971).

In 1956 an effort to establish closer cooperation
between the medical profession and those responsible for
traffic safety resulted in the formation of a Joint Action
Program. This program was sponsored by three organiza-

tions; the American College of Surgeons, the American
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- Association for the Surgery of Trauma, and the National
Safety Council. Late in 1959 the policy committee of
this Joint Action Program asked the Traffic Conferenc -
of the National Safety Council to develop a model .rdi-
nance or statute relating to transportation of the injured.
On October 23, 1963 a model ordinance was submitted and
approved b&ithe Traffic Conference. In 1974 the ordinance
was amended to require ambulance equipment for handling
several kinds of emergencies and additjional training for
ambulance attendants., It was also coﬁéluded at this meet-
ing that the model ordinance wou)d be more effective if
adopted as a state law. The wadel statute provides stand-
ards for licensing, training, reports, personnel, etc.,
as well ésﬁpénalties for nsneompliance. The purpose of
the model is to guide %508z »esponsible for this neces-
sary public service iznd to proside uniformity in the qual-
ity of service.

The influence this model ordinance has exerted has
been significant. An analysis of newly adopted ambulance
ordinances has shown tF.t they compare favorably with the
model statute (Owen, 1971). The model has served well as
a national guideline. However, it is recommended that all
states adopt this ordinance so the maximum benefit can be
obtained.

The National Academy of Englneering, operating through
the National Research Council, has completed a project to

develop design and performance criteria for ambulances,
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" As part’of this project a survey was taken ¢! ambulances

already in use. The survey resulted in the ilaun%tification
of five areas where design improvements are needad, These
improvements are as follows:
1. Increased space for administration
of cardiopulmonary resuszcitation in
transit,

2, Ceiling height sufficient for gravity
flow of intravenous ligaids,

3. Installed oxygen and suction devic:is,

4, Two-way radio, walkie talkizs, intercom
and public address.

5. Storage room for equipment for optimal
treatment and for rescue.

The project also resulted in the publication of ex-
tensive ambulance design criteria. These criteria are
intended to guide commercial ambulance manufacturers
(Baerwald et al., 1969).

There are available luxury ambulances in the $15,000
to $25,000 price rangs. Unforitunately these models are
not any more functisnal than much cheaper ¢nes. The city
of Jacksonville, Florida purchases its ambulances complete
with equipment for #12,500. These ambulances are in full
conformarnice with the "Medical Requirements for Ambulance
Design ana Eguipments” of the National *‘cademy of Science.
Besides Liing cheaper to purchase, these ambulances are
constrneted Buch that the cabin separates from the chassis.
It is expected that the cabin will last through thrce
chasgis (Waters, 1969).
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Thé third important aspect of an ambulance, in addi-
tion to regulations and design criteria, is the equipment
it carries. In 1961 the Committee on Trauma of the Ameri-
can College of Surgeons published a list of essential
equipment for ambulances. This list was modified in May
1970 to include a poison kit, obstetrical kit and inflat-
able splints. The 1970 llsting also includes the neces-

sary extrication equipment an ambulance should carry.

Hospitals

Hospitals are the third element of the emergency
medical care system. A definite need in this area is
more hospital helipads. 1In 1969, of the 7,850 general
hospitals in .ne United States only 147 had officially
sertified helipads with 38 more under construction (Himmel,
1969). This number had grown from 34 helipads reported
in 1965 (Schultz, 1969). Although the number of helipads
is iacreasing the process needs to be greatly acceler-
ated,

Compared tc other hospital facilities, the cost of
obtaining a hospital helipad is quite minimal. Costs of
$1,000 to $3,000 are most typical. The state of Montana
has a unique program t% promote hospital heliport con-
struction. This program permits the Montana Aeronauti-
cal Commission to construct a helipad at any hospital
that provides a suitable ground or rooftop area (Schultz,
1969). Thir is a provision most hospitals can mect be-

cause most hospitals have an adequate parking lot, an
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unobstructed lawn or a level open roof area which could
serve as the cite for a helipad. Perhaps if the neces-
sary money was made available by other states, similar
programs could be instituted to stimulate construction of
hospital helipads.

The experiences of hospitals where helipads are
available can provide evidence of the importance of this
added facility. Walter R. Hoefflin, Jr., administrator of
the Methodist Hospital of Southern California, has stated,
"Our recommendation is that every hospital with any avail-
able land or large roof area provide such a facility.”

The first patient to use the helipad at this California
hospital was a .ilot who had crashed in the mountains 25
miles away. His injuries were so serious that NMr. Hoefflin
feels he would have died if the facilities for helicopter
transportation had not been available (Howard, 1965).

Another problem of hospitals is the availability o1
physicians for the hospital emergency room. The great
ma jority of hospitals do not have physicians at the hos-
pital on a 24 hour basis. In Mississippi for example
only 7 per cent of the hospitals have a doctor on the pre-
mises arcund the clock (Clark et vl., 197C). It makes
little sense to speed the injured from the accident site
to the hospital only to experience a loaz delay waiting
for a doctor at the hospital emergency room,

Since the availability of physiciuns is not lixely

to increase in the near future another solution will have
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to be fdund. Decreasing the time spent waiting for a

doctor can be achieved by efficient communication between

the ambulance and the hospital. The Mississippi study
!,"/; found that an average of 26 minutes was saved in getting

: an emergency case under a physician's care as a result

;*: ‘ of radio communications between the hospital and the
;'“jff . ambulance.

éf €:§>‘ Communicatien System

?}Jh,? The preceding discussion leads to the fourth element

in the emergency medical care system; the communications
network. The need to improve communications has alrecady
been recognized. A 1968 study concluded that the “"major-
ity of local and regional communications systems are in-
adequate to provide effective control of the emergency
care system” (Bordner et al., 1968). 1In an integrated
helicopter-ground ambulance system the communications net-
work must receive high priority in order to take full ad-
vantage of the system's increased capability. Proper co-
ordination between the helicopter and ground ambulances
will aveid unnecessary duplication of effort.

The most important feature of the communications net-
work must be a central dispatching agency, Within this
center the dispatcher must have a method to determine
wihich type of ambulance to send to a given accident or
medical emergency., This decision involves such variables
as location, numvber of injured, and nature of the in_uries.

The primary advantage to be gained from this decision ig

e Aa s g o
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the rediction of the total response time. A helicopter
should be dispatched if the total travel time from stand-
by to the scene and from the scene to the nearest hospi-
tal is less than that of the nearest ground ambulance.

The dispatcher can be aided in this decision by the prep-
aration of a Time-Response Contour Map (Clark et al., 1970),
This map will show by shaded areas whether a particular
accident location can best be serviced by air or ground
ambulance.

A second critical feature of the communications
system is the inclusion of the hospital emergency room in
the network. The reduction in time spent waiting for a
doctor through the use of such a system has already been
noted. The Hospital Emergency Services section of the

Accreditation Manual For Hospitals recommends "a communi-

cations system that provides information from persons at
the site of an accident or disaster or in a moving ambu-
lance.” If direct communication between the hospital and
the ambulance is established, the physician can offer ad- .
vice to the attendant on the care of the patient during
transit. When this direct communication is not possible
the dispatcher must notify the hospital of an ambulance's
impending arrival. All information such as arrival time,
number of injured, nature of injuries, etc., that *the dis-

patcher has available should be given to the hospical.

Para-medic Attendants

The last and mest important element of the emergency
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medical ‘care system is the ambulance attendant. The best
equipment that money can buy is of little value if the
attendant is unable to use it properly, Without dedicated
and competent personnel any attempt to improve emergency
medical care will be doomed to failure.

The ambulance attendant needs to become a well-train-
ed, competent professional. The American College of
Surgeons and the American Academy of Orthopedic Surgeons,
recognizing this fact, have recommended that the qualified
emergency medical attendant be accepted as a full member
of the medical team. This means that a properly trained
and proficient attendant would have equal status with
x-ray, laboratory, and physical therapy technicians for
whom courses of instruction eare accredited by the American
Medical Association Council on Medical Education.

A further attempt to establish the ambulance attend-
ant as a profession has been the formation of a nationzl
accreditation system for personnel involved in emergency
medical services. The organization is called Registry
Emergency Medical Technician Ambulance. The Registry will
issue certificates of registration to attendants who have
demonstrated a high level of proficiency in emergency med-
ical- care. Applicants for registration will be requirea
to take and pass an exam prescribed by the Board of Direc-
tors of the Registry. The exam will be a frank evaluation
of an applicant's gnowledge and his ability to put it into

- ‘e

" practice.
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Theése developments do not guarantee that the ambu-
lance attendant will be a highly*quﬁlified professional.,
In order to attract quality personnel sufficient incen-
tives must be offered. Goud pay, good working conditions
and other ass;ciated benefits must be provided. This
will minimize costly turnovers in personnel and also
justify the additionai expenses that may be incurred in
training programs.

At the present time, only 8 states prescribe the
level of instruction that ambulance attendants will re-
ceive: There 1s a great need for adeption of nationwide
standards for the training of ambulance personnel. In re-
sponse to this need the Committee on Emergency Medical
Services of the American Medical Association has issued a
recommended course of instruction. The level of profi-
ciency this course will attain is intended to be used as
a standard by which states can certify ambulance person-
nel, In addition to traditional first aid procedurcs an
attendant must know, the course also contains seciions
on safety precautions at the scene of an accident, records,
the use of communication systems and priorities of carc.
The publication of this report is a first step towara the
goal of nationwide standards for the training of ambulance
personnel,

Perhapes the most important feature of any suggested
improvement is the associated cost. The question as to

whether the money is well spent must be answered. 4he
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next chapter is a cost comparison of theé ground ambulance

and helicopter ambulance systems.,
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CHAPTER 1V
COST COMPARISONS

The availability of funds will ultimately dictate
whether a proposed imp;ovement is made or not. Although
it might be desirable to provide évery family in the
United States with an annual income of $10,000, the
money is Jjust not available to do so., The problem then
is one of the best possible distribution and allocation
of the available funds. The criteria for the allocation
of these funds is likely to be the expected return on
investment. If it can be shownathat the monetary benefits
of a proposed project justify the initial invesiment, that
project is likely to receive more favorable consideration.
The hard fact is that if an improvement cannot be justifi-
ed in terms of cost, it is not likely to be made.

This fact has often been ignored by safety personnel
who are deeply concerned with the preservation of human
life. People in this category have made statcments 4o
the "effect that if one unnecessary death can be avoidea
what difference does it make how much it costs. Becausc
of our society's attitude toward death, these statements
have a certain amount of emotlonal appeal. But this

28
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attitude, @ilez-:ungé;sxg@aa}big, 1§ unrealistic, People

in auth§r£§y w@é:mﬁbt decide?hpw the available money will
be spent, are forced to make these decisicns on a monetary
invéstment return basis anq:not on what anpenls to thei:

emotionss So any propesal concerned with safety will have

/’[.aggugn greater probability of acéeptance if 1t can be

-

"éhown to be justified on a monetary basis.

These conc;gs;ogs nust also apply to the helicopter
ambulance system that has beeﬁ'discuééed. Althougnh it
is certain that lives can bve savgd'thpough the signifi-
cant reduction in response times, this statement does not
insure sufficient justification. This reduction is
achieved only through considerable additional expense.
The ground ambulance c¢an perform the same rescue mission
at less cost than the helicopter can. But on the other
hand the helicopter can perform other functions which
the ground ambulance cannot. From these observations it
is obvious that a cost analysis should provide answers
to certain questions. Some of the more important ques-
tions are as follows:

1. How much do helicopters and ground
ambulances cost to operate?

2, How much more area can a helicoptex
service or equivalently, how many
ground ambulances can it replace?

3. How much are the other functionrs a
helicopter can perform worth?

Lk, Can a reasonable cost estimate of
the lives saved using the helicop-
ter be made?
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Thé cost analysis presented here will seek answers
to these questions. Whenever possible documented cost
figurés available from actual operations will be usecd.

If these figures are not available reasonable -estimates
will be made and justified. Since costs will inevitably
vary from one area to another, the figures presented will
by only applicable to the example they describe. The
purpose of this cost analysis will be a familiarization
with the magnitude of probable expected cost.

Throughout this paper a distinction has been made
between urban and rural environments. This distinction
will continue to apply in the following cost presentation.
A cost comparison between the integrated helicopter and
ground ambulance system and the ground ambulance alone

will be given for both urban and rural environments.

Rural Environment

The Air Medical Evacuation System (AMES) demonstra-
tion project was conducted in Arizona and administercd
by Arizona State University. The project has been com-
pleted and reports were published in June, 1970. These
reports included comprehensive cost data and it is believ-
ed these costs are representative of what can be expected
for ambulance operations in a remote, rural area.

This precject covered a circular arca 150 miles in
diameter centered around Phoenix. The main helicopter

operationc base was located near Phoenix with satellite
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tases lﬁcgted 50. €0 75 miles from the main base. Two
FH=1100 helicopters were used in -this study ard were

namned ‘such ‘that evacuation could be performed 24 hours

¢

a day, 7 days & week. The helicopter crews {pilot and

#»
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para-medic) were given 3 weeks of intensive first-aid

traiﬁing before the flight operations began. The heli-
§opters were dispatched through the regional and district
Arizona Highway Patrol communication centers. The heli-
copters responded on the basis of a confirmed accident
location and a reasonable need for un ambulance. Threugh-
'*f; out the conduct of‘this project it was emphasized that
the helicopters were intended to act in cooperation with
ﬁ:; and not compete against the existing ground ambulance
services. During this gtudy the helicopters performed

1%‘ a secondary misaion involving general law enforcement
- operations.

Because the helicopters performed dual functions
of evacuation and liaw enforcement, it was necessary to
calculate the cost of equivalent law enforcement cap-
abilities as well as the cost of equivalent ground ambu-
lance capabilities. As a result costs for the helicop-
ters, Highway Patrol groups and ground ambulances were
presented to enable meaningful comparisoms. For cost
purposes the number of patrolmen required to man a speci-
fic iocationgzh hours a day wae taken as 4,5, The costs

calculated are presented in Table 2.

[




‘TABLE 2, Rural Costs

System COmponehts Cost Per Year
2 helicopters 379,071
2 Highway Patrol groups $137,078
2 sround ambulances 106,996

On the basis of time it was found that on the
average the helicopter operated at twice the speed of
the ground ambulance or the patrol car. Therefore it
 was assumed that 2 helicopters should at least be equiv- ;
alent to 2 Highway Patrol groups and 2 ground ambulances.
Under this assumption it can be ‘seen that the helicopters
cost $134,997 more per year than equivalent ground facil-
ities. ( o !

As far as area serviced was concerned, it was es-
timated that the 2 helicopters were equivalent to 3
Highway Patrol groups and 6 ground ambulances. On this
basis the helicopters annual cost is $379,071 as compared
to $526,605 for equivalent ground facilities.

The AMES final report did not attempt to place a
monetary value on the lives that the use of helicopters
probably saved. However, an evaluation such as this
would seem to be legitimate and justified. In computing
accident costs the U. S. Army Materiel Command uses
860,000 as the cost of each death due to0 an accident.
During the AMES demonstration, the physician who receiv-
ed the accident victim was asked to rate the benefit the
victim received as a result of helicopter transport.

During the 9 month period when medical missions were
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flown, 525 persons were carried. Of these 225 persons
the physicians estimated that 3 lives were probably
saved as a result of rapid helicopter transport. Using
the Army's rates for accidental deaths and assuming
these 3 people would have died if rescued by ground
ambulance, an additional cost of $180,000 can be attri-
buted to the ground systems. If this is done, the ground
facilities are more expensive to operate on either a

time or area serviced basis.

Urban Environment

In urban environments the helicopter's speed ad-
vantage over ground ambulances daes not prove of signif-
icant value ir the vast majority of emergency evacuation
missions. A8 a result in urban applications the pri-
mary mission of the helicopter is likely to be other
traffic safety related work. This mission may involve
traffi- surveillance and reporting, photographic studies,
riot cuntrol or general law enforcement activities. The
secondary mission would be as an air ambulance. The
criteria for using the helicopter as an ambulance might
be seriousness of the injury or an anticipated long
response time for a ground ambulance.

The basic difficulties of a cost analysis for an
urban environment are the same as for a rural environ-
ment. The functions that the helicopter can perform are

not easily equated with the funcilons performed by the
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po>lice and ground ambulance. The specific situation will
deterrine which of the three components should be used
%0 achieve maximum effectiveness,

A helicopter demonstraticn project has been complet-
ed in the Minneapolis-~St. Paul area. In this study a
contractor furnished the helicopter and pilot, A%t a
usage rate of 60 hours of flight per month the contracwor
reported a cost of $185 per flight hour (Richards et al.,
1971). The helicopter used waa a Bell 206A Jet Ranger
which is satigfactory for use as an -air ambulance. In
order to have an attendant available at all times along
with the helicopter it will be ez:iimated here that an
additional $50,000 per year wiil be required. This al-
lowance is reasonable in order to attract the high quai-
ity attendants that are desired. At a usage rate of 720
hours per year (60 hours/month x 12 months/year), the
cost of the helicopter and pilod is $133,200 per year
($185/hour x 720 hours/year). With the additional
$50,000 for an attendant, the total operating cost of the
helicopter is $183,200 per year.

Several estimates are available as to the yearly
cost of operating a ground ambulance. In Jacksonville,
Florida the cos*% has been reported as $53,447 (VWaters,
1969). The AMES project in Arizona calculated a cost of
$53,498 (Schamadan et al., 1970). Dunlap and Associates,
inc. concluded that a reasonable stimata was $51,470

(1968). This last estimate is understandably lower
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because'ﬁersonnel costs have risen sharply since it was
made.,

In an urban eanvironment it is obvious that a great-
er number of policemen are required. Although the same
number of policemen cover a smaller area in an urbarn
situation, it will be assumed that the cost is the same
as that reported for the Arizona Highway Patrol Group.
Therefore, the cost of patrolling a specific area will
be taken as $68,559. The costs that are assumed appli-

cable are listed in Table 3.

TABLE 3. Urban Costs

System Components Cost Per Year
1 Helicopter $183,200
1 Ground Ambulance $ 63,447
1 Police Group $ 68,559

in an urban environment the average operating speed

of a patrol car can be expecied to be lower because of

increased traffic. The helicopter's average operating
speed should be the same as in a rural environment ve-
cause it operates without this restriction. Since the
helicopter's primary mission is traffic safety work and
it will be operated in tnis mode the majority of the
time, it will be assumel that the helicopter is equiva-
lert to 2 police groups.

Operating as an ambulance the helicopter will per-
form “wo types of missions: emergency rescue ana hospital
trarsfers. The criteria for emergency rescue have ai-

ready been described. ‘'ospital transfers will invclve

AAAAAA
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moving patients to hospitals with the required treat-
ment capabilites. Operating in this mode the helicopter
should be equivalent to at least 1 ground ambulance.

Under these assumptions a cost comparison can be
made. The annual cost of 1 helicopter, $183,200, is less
than the annual cost of 2 police groups and 1 ground
ambulance, $2€0,565 (2 x $68,559 + 63,447),

So far this cost analysis does not consider the
possibility that lives may be saved. The basic criteria
defined for using the helicopter as an air ambulance in
an urban environment should insure that the helicopter's
main advantage, high speed, will be utilized. 1II the
helicopter is used in this manner the resulting benefit
in lives saved can be expected to be the same as in a
rural environment where the same criteria is used.

For example, the city of Chicago uses a helicopter
for medical missions., The usage rate averages 20 calis
per month or 240 per year(Kielty, 1970). If lives are
saved at the same rate as experienced in the AMES study,
3 deaths are prevented each year, Using an accident cost
of §60,000 per death as before an additional savings of
$180,000 can be attributed to the helicopter. The deri-
vation of this $180,000 is based on several assumptions
and may not prove correct but the possibility exists

and should be considered.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

This last chapter will be divided into two sections.

f The first section will contain a listing of recommenda-
tions and conclusions that apply to the complete emergen-
cy medical care system. The second section will be con-
clusions which are concerned specifically with the proper

role of helicopters within that overall system.

The Emergency Medical Care System

Emergency medical service throughout this country
falls far short of that which is desired. The following
recommendations for improvement are believed to be among

the most important:

1. The proficiency and capability of ambulance at-

tendants must be improved. Increasing the qual-

ity of this one component of the emergency care

system shows promise of being the single most
significant improvement that can be made.

2. Comprehensive state legislation governing exerzency
medical services must be enacted. The reiuctiance
of the majority of the states to shoulder ini: re-

. sponsibility is no longer tolerable. in thooe
states where weak and ineffective laws have teen
passed, this legislation needs to be strengthenca.

J. Communication between *he elements of the erer-ency
medical system must be improved. It is rescrmmendes
that all ambulances within an area be dispatched ty

a slngle controlling agency. This agcucy wiil know

37
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the accident location and can dispatch the nearest
available ambulance. This procedure will avoid
needless duplication of effort and subsequent in-
creased expense.

It is also recommended that communications be es-
tablished between the ambulance and the receiving
hospital., The primary purpose will be to inform
the hospital that a physician will be required in
the emergency room. If a physician is available
he may offer advice to the ambulance attendant as
to treatment of the patient during transit.

L, Perhaps it goes without saying but a well coordi-
nated, efficient emergency medical care system is
no accident. The prerequisites are a good deal of
advance planning and organization. Too often all
the elements of the emergency system are available
but the necessary steps to integrate these elements
into an effective working unit have not been taken.
These necessary steps will include anticipating
and planning for emergency nceds, defining operat-
ing procedures, delegating responsibility, and
supervision of the operating system.

"It is recommended that the responsitility for see-
ing that these steps are taken be placed within
state and local governments. The importance of
this organization and control demands a guarantee
that it will be accomplished.

The Helicopter Ambulance
In recent years the helicopter has received wide-
spread publicity largely as a result ¢f the Vietnam war,
Questions naturally arose c¢oncerning the feasibility of
using helicupters in civilian rescue operations. Since
that time, studies and projects designed to answer some
of these questions have been conducted. A compilatiorn
and analysis of the results of these studies has prompt-
ed the following list of conclusions and recommendations:
1. The role of the helicopter is best described as a
supplement to and not a replacement for the exist-

ing ground ambulance system. Helicopters shou.d
be integrated into the present system such that
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their primary attribute, high speed, is utilized.

The helicopter is not justified for use solely as
an air ambulance. The annual operating cost of
the helicopter is approximately 3 times that of
the conventional ground ambulance.

In a rural environment where long distances arc
involved and an unobstructed landing site is usual-
ly available, the helicopter's primary mission
should be emergency rescue and evacuation. 1Its
secondary mission should be to aid in law enforce-
ment and traffic safety activities.

The mission priorities governing helicopter usage
in an urban environment should be just reversed.
In this situation ground ambulance response times
are short and a suitable helicopter landing site
may not be available. Within most urban areas the
traffic problems are such that the helicopter can
be used to advantage in traffic safety work.

If the helicopter is used to perform dual missions
as Just described, it is cost effective in both
urban and rural environments.

The use of helicopters has and will continue to
save lives. This statement, which is understand-
ably difficult to verify, probably best describes
the helicopter's real usefulness.,

The vast majority of accident victims have readily
accepted the helicopter as an ambulance. This in-
dicates that the general public is receptive to
the use of helicopters in rescue work.

In this paper several assumptions were made in order
to complete the cost analysis for an urban environ-
ment., It is recommended that further research be
conducted in this area, An estimate of the heli-
copter's usefulness as =z traffic safety tool needs
to be demonstrated,
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